by addition of 0.25 mM isopropyl β-d-thiogalactoside (IPTG), and grown for an additional 4 hours to overnight at 24°C. Cells from a 1 L culture were harvested by centrifugation and frozen at -20°C; thawed pellets were resuspended in 25 ml cold Ni-NTA binding buffer (10 mM Tris-HCl pH 8.5, 500 mM NaCl, 60 mM imidazole, 1 mM DTT) supplemented with 1X Complete Mini (EDTA-free) Protease Inhibitor Cocktail Tablets (Roche), 1.25 mg lysozyme and 62.5 U DNase I (Pierce). After incubation for 30-60 min at room temperature (shaking or rocking), the cells were sonicated at powers of 20-25 W on ice in 10 s bursts for a total of 2 minutes. After clarification by centrifugation > 15,000 x g, the supernatant was collected and filtered through a 0.45-micron pore size syringe filter. The filtered supernatant was loaded onto a 1 ml His GraviTrap affinity purification column, pre-equilibrated with 10 column volumes (CVs) of cold Ni-NTA binding buffer, and connected to a LabMate PD-10 buffer reservoir (GE LifeSciences). After washing with 15 CVs cold Ni-NTA binding buffer, the proteins were eluted with 4-8 ml of Ni-NTA elution buffer (10 mM Tris-HCl pH 8.5, 500 mM NaCl, 500 mM imidazole, 1 mM DTT) and immediately exchanged into appropriate storage buffers (Dcx storage buffer: 50 mM Tris-HCl pH 8.0, 150 mM NaCl, 1 mM DTT; Kif1a storage buffer: 10 mM MOPS pH 7.0, 100 mM NaCl, 1 mM EGTA, 1 mM MgCl 2 , 20 % w/v sucrose) using Zeba Spin Desalting Columns (Pierce, 7K MWCO, 10 ml column volume). Samples were concentrated using Amicon Ultra-4 Centrifugal Filter Units (Millipore, 10 kDa MWCO). Sample purity was assessed by SDS-PAGE followed by staining with Imperial Protein Stain (Pierce). After concentration, samples were aliquoted and stored at -80°C.
In utero electroporation
Briefly, pregnant Swiss Webster or Dclk-/-mice were euthanized at E15 and embryos removed at E14.5 or E15.5. The lateral ventricle was microinjected with 1 microliter of shRNAi constructs at concentrations of 1.5-2 micrograms per microliter (scrambled control, Kif1a or Dcx) using pulled glass microcapillary needles with plasmids in a 0.01% fast green solution (Sigma). Electrodes were placed on either side of the embryo's head and 5x 100 ms square pulses at 40 V were administered at 950 ms intervals using a BTX830 square-wave pulse generator (Genetronics, Havard Apparatus), vibratome-sectioned for cortical slice culture [6] on Millicell inserts for 6-well plates for 72 hours and then fixed for 5 hours in 4% paraformaldehyde prior to immunostaining and imaging.
Multiple sequence alignment of tandem DCX domain proteins
Amino acid sequences encoding the linker between the R1 and R2 domain of selected tandem DCX proteins were chosen as defined in UniProt (http://www.uniprot.org). The alignment was performed using Kalign 2.0 [7] 
MT binding and co-immunoprecipitation from cortical and HEK cell lysates
MT binding was assayed by transfecting HEK 293T cells with the kinesin constructs stated above with or without Dcx. For MT binding assays, lysates made in BRB80/0.1% Triton X-100 buffer were brought to 37°C and taxol was added to 20 µM, AMP-PNP (5,9-adenylylimidodiphosphate) or ATP to 2.5 mM, and taxol-stabilized MTs to 0.1 mg/ml (except for the endogenous pull-down where no exogenous MTs were added). After 30-45 min incubation, lysates were overlaid on 1/2 volume of 10% sucrose in BRB80 buffer with 20 µM taxol. MTs were sedimented in a Sorvall tabletop ultracentrifuge for 30 min at > 100,000 x g at 37°C. Quantitation was performed by normalizing Kif1a to the Kif1a expression in the lysate followed by calculating the bound fraction in the pellet as P/(S+P). Statistical analysis of these experiments was performed using the Mann-Whitney or Student's t-test. Endogenous MT binding assays from brain lysates were performed in the same manner except that no exogenous tubulin was added and taxol and GTP were added to a final concentration of 2 mM and 1mM, respectively, to 100 l of brain lysate. All lysates were overlaid on a 30% sucrose cushion prior to ultracentrifugation. with default settings. Loops L2 and L8 are highlighted in pink. In addition, the K-loop (L12) is highlighted in black. Most significantly, L2 shows an insertion of 7 residues unique to Kif1a, which marks this loop as a potential interaction site with Dcx that might confer specificity to this unique MAP-motor pair.
